A bacterial strain, designated IMCC1731 T , was isolated from an eutrophic freshwater pond and characterized using a polyphasic taxonomic approach. Cellular growth occurred at pH 6-9 (optimum, pH 8.0), at 10-30 C (optimum, 25 C) and with 0-1 % (w/v) NaCl (optimum, 0 %). Phylogenetic analyses based on 16S rRNA gene sequences indicated that strain IMCC1731 T belonged to the genus Emticicia in the family Cytophagaceae and was most closely related to Emticicia ginsengisoli Gsoil 085 T (98.1 %) followed by Emticicia paludis HMF3850 T (95.0 %),
The genus Emticicia affiliates to the family Cytophagaceae in the phylum Bacteroidetes (Ludwig et al., 2010) and was first described by Saha & Chakrabarti (2006) with the description of Emticicia oligotrophica. Subsequently, four further species of the genus Emticicia with validly published names, Emticicia ginsengisoli (Liu et al., 2008) , Emticicia sediminis (Park et al., 2015) , Emticicia aquatica (Joung et al., 2015) and Emticicia paludis (Kang et al., 2016) have been described. Members of this genus are Gram-staining-negative, oxidase-and catalase-positive, rod-shaped and strictly aerobic bacteria. Menaquinone 7 (MK-7) is the major respiratory quinone, iso-C 15 : 0 and summed feature 3 (C 16 : 1 !6c and/or C 16 : 1 !7c) are the predominant fatty acids and genomic DNA G+C contents are in the range of 35.8-39.8 mol% (Joung et al., 2015; Park et al., 2015; Kang et al., 2016) .
In this study, we describe strain IMCC1731
T that was isolated from an eutrophic artificial freshwater pond (Inkyong Reservoir) located at Inha University, Korea. Strain IMCC1731
T was isolated using a standard dilution plating method on R2A agar (BD Difco) plates. Strain IMCC1731
T was purified as a single colony from agar plates after incubation of the plates aerobically at 20 C for 5 days. The strain was routinely maintained on R2A agar at 25 C for growth and stored as glycerol suspensions (10 %) at À70 C.
The 16S rRNA gene of strain IMCC1731 T was amplified by PCR with the bacterial universal primers 27F and 1492R and sequenced as a stretch of 1435 bp. The most closely related phylogenetic neighbours of strain IMCC1731 T were initially determined using the EzTaxon-e server (Kim et al., 2012) . The 16S rRNA gene sequence of strain IMCC1731 T was imported into the ARB database (Ludwig et al., 2004) and aligned with the closely related phylogenetic neighbours. The sequence alignment was checked manually and exported to MEGA version 6.06 (Tamura et al., 2013) for phylogenetic analyses. Phylogenetic trees were built using neighbour-joining (Saitou & Nei, 1987) with the JukesCantor correction (Jukes & Cantor, 1969) , maximum-parsimony (Fitch, 1971) with the Tree-Bisection-Reconnection (TBR) method and maximum-likelihood (Felsenstein, 1981) T (94.4 %) and E. sediminis JBR12 T (94.0 %). Phylogenetic trees generated using the three algorithms showed that strain IMCC1731
T formed a monophyletic cluster with the five species of the genus Emticicia (Fig. 1) , representing a novel member of the genus Emticicia. DNA-DNA relatedness between IMCC1731
T and E. ginsengisoli Gsoil 085 T was 47±4 %, lower than the 70 % that is a gold standard for bacterial species demarcation (Wayne et al., 1987) , and therefore strain IMCC1731
T was considered to be a novel genomic species of the genus Emticicia. (Joung et al., 2015) and subsequently used as reference strains in the following comparative physiological tests.
Strain IMCC1731
T and the reference strains were routinely cultivated on R2A medium at 25 C to investigate morphological, physiological and chemotaxonomic characteristics. Cell morphology of strain IMCC1731
T was examined by phase-contrast microscopy (80i, Nikon) and transmission electron microscopy (TEM; CM200, Philips). For TEM, cells were negatively stained with 2.0 % uranyl acetate on a carbon-coated copper grid. Gliding motility was investigated by the hanging-drop method according to the protocol of Bernardet et al. (2002) . Catalase activity was tested by reaction of 3 % (w/v) hydrogen peroxide on fresh colonies, and oxidase activity was monitored using Kovacs' solution.
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Emticicia fontis IMCC1731 T (DQ664246)
Emticicia ginsengisoli Gsoil 085 T (AB245370)
Fluviimonas pallidilutea TQQ6 T (HE793031)
Lacihabitans soyangensis HME6675 T (HM590831)
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Arcicella aquatica NO-502 T (AJ535729) Flexirubin-type pigment production was determined using 20 % KOH solution as described by Bernardet et al. (2002) . Gram staining was performed using the bioM erieux Gram Stain kit according to the manufacturer's instructions. Anaerobic growth was tested after 4 weeks of incubation using the GasPak EZ Anaerobe Pouch System with Indicator (BD Difco). Temperature range and optimum for growth was tested at 4, 10, 15, 20, 25, 30, 37 and 42 C. The pH range and optimum for growth was determined by cultivation at 25 C in R2A broth adjusted to pH 5-10 (at 1.0 pH unit intervals) using MES buffer (for pH 5.0), MOPS buffer (for pH 6.0) and CHES buffer (for pH 7.0-10.0). Growth in the presence of NaCl was also tested in R2A agar containing 0-3 % NaCl (w/v, at 0.5 % intervals). Biochemical characterizations and enzyme activities were tested using the API 20NE and API ZYM strips (bioM erieux) according to the manufacturer's instructions. Carbon source oxidation was tested using Biolog GN2 microplates with artificial freshwater medium (200 µM KH 2 PO 4 , 300 µM (NH 4 ) 2 SO 4 , 300 µM MgSO 4 . 7H 2 O, 200 µM KCl, 500 µM CaCl 2 . 2H 2 O, 300 µM NaHCO 3 ). Triple-sugar iron agar (BD Difco) was used to determine H 2 S production. Hydrolysis of casein (10 % skimmed milk, w/v), colloidal chitin (0.5 %, w/v), CM-cellulose (0.2 %, w/v), Tween 20 (1.0 %, v/v) and Tween 80 (1.0 %, v/v) was monitored by the formation of clear zones around colonies after adding appropriate solutions (Tindall et al., 2007) using R2A agar as the basal medium. Degradation of DNA was tested using DNase test agar (BD Difco). Susceptibility to antimicrobial agents was tested on R2A agar by the disc-diffusion method using the following antibiotic discs (Oxoid, µg per disc): tetracycline (30), kanamycin (30), ampicillin (10), erythromycin (15), gentamicin (10), chloramphenicol (30), nalidixic acid (30), vancomycin (30) and rifampicin (30).
Physiological, morphological and biochemical characteristics of strain IMCC1731
T are listed in Table 1 , the species description and Fig. S1 (available in the online Supplementary Material). Strain IMCC1731
T exhibited a number of phenotypic similarities with other species of the genus Emticicia, including lack of sodium requirement, no ability for anaerobic growth, and positive oxidase and catalase activity. These features of strain IMCC1731
T were also typical for species of the genus Emticicia. However, several physiological characteristics of strain IMCC1731 T , including gliding motility, and arginine dihydrolase and urease activity, clearly differentiated the strain from the type strains of species of the genus Emticicia (Table 1) . Strain IMCC1731 T was susceptible to chloramphenicol, rifampicin, tetracycline and nalidixic acid, but resistant to ampicillin, erythromycin, gentamycin, vancomycin and kanamycin.
The DNA G+C content was determined by using the thermal denaturation fluorimetric method described by Gonzalez & Saiz-Jimenez (2002) . For the DNA G+C content analysis, a real-time PCR thermocycler (iQ5, Bio-Rad) was used. Fatty acids were saponified, methylated and extracted using the standard protocols of the Sherlock Microbial Identification System (MIDI) version 6.1. The fatty acid methyl esters were analysed using gas chromatography and identified by using the TSBA6 database of the Microbial Identification System (Sasser, 1990) . Polar lipids were extracted and analysed by two-dimensional TLC on silica gel 60 F 254 plates (Merck) using two different solvents: chloroform/methanol/ water (65 : 25 : 3.8, by vol.) for the first dimension and chloroform/acetic acid/methanol/water (40 : 7.5 : 6 : 1.8, by vol.) for the second dimension. Plates were sprayed using molybdophosphoric acid (Sigma-Aldrich), ninhydrin (Sigma-Aldrich), molybdenum blue reagent (SigmaAldrich), Dragendorff's reagent (Merck) and a-naphthol for identifying individual polar lipids. Isoprenoid quinones were extracted by a TLC according to the method of Minnikin et al. (1984) and analysed by HPLC.
The DNA G+C content of strain IMCC1731 T was 37.7 mol%, which was in the range reported for the genus Emticicia (35.8-39.8 mol%). The sole isoprenoid quinone detected was MK-7, the major quinone component generally observed in species of the order Cytophagales. The major fatty acids (>5 %) of strain IMCC1731
T were summed feature 3 (C 16 : 1 !6c and/or C 16 : 1 !7c), iso-C 15 : 0 , C 16 : 1 !5c and iso-C 17 : 0 3-OH ( Table 2 ). The fatty acid compositions of IMCC1731 T were generally similar to those of members of the genus Emticicia, but the proportions of some fatty acids such as summed feature 3 (C 16 : 1 !6c and/or C 16 : 1 !7c) were different. The major polar lipids of IMCC1731
T were phosphatidylethanolamine, an unidentified amino lipid and two unidentified polar lipids (Fig. S2) .
The phylogenetic data, phenotypic characteristics and chemotaxonomic characteristics including DNA G+C content, polar lipids, major quinone and fatty acid composition showed that strain IMCC1731 T belonged to the genus Emticicia. However, the 16S rRNA gene sequence similarities and DNA-DNA relatedness analyses showed that strain IMCC1731
T represented a novel species of the genus Emticicia. Several differential phenotypic characteristics (Table 1) also clearly suggested that IMCC1731
T could be differentiated from other species of the genus Emticicia. Therefore, strain IMCC1731
T is considered to represent a novel species of the genus Emticicia. Consequently, we propose the name Emticicia fontis sp. nov. for the taxon to accommodate strain IMCC1731
T .
Description of Emticicia fontis sp. nov.
Emticicia fontis (fon¢tis L. gen. n. fontis of a pond or fountain, referring to the isolation source of the type strain).
Cells are Gram-staining-negative, strictly aerobic rods (0.4-0.6 µm wide and 2.1-3.5 µm long) and motile by gliding. After 3 days of growth on R2A agar at 25 C, colonies are light pink, circular, convex and smooth with entire margins. Growth occurs at pH 6-9 (optimum, pH 8.0), at 10-30 C (optimum, 25 C) and with 0-1 % (w/v) NaCl (optimum, 0 %). Flexirubin-type pigments are not produced. Catalase and oxidase activities are present. Positive for hydrolysis of CM-cellulose, Tween 80 and Tween 20, but negative for hydrolysis of casein, colloidal chitin and DNA. H 2 S is not produced. In the API 20NE tests, positive for arginine dihydrolase, urease, aesculin hydrolysis and b-galactosidase (PNPG), but negative for nitrate reduction, indole production, glucose fermentation and gelatinase. In the API ZYM tests, alkaline phosphatase, leucine arylamidase, valine arylamidase, cystine arylamidase, trypsin, a-chymotrypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase, a-galactosidase, b-galactosidase, aglucosidase, b-glucosidase, N-acetyl-b-glucosaminidase, a-mannosidase and a-fucosidase activities are present, but esterase (C4), esterase lipase (C8), lipase (C14) and b-glucuronidase activities are absent. In the Biolog GN2 system, the following carbon sources are oxidized: dextrin, glycogen, cellobiose, a-D-glucose, D-mannose, methyl b-Dglucoside, pyruvic acid methyl ester, succinic acid monomethyl ester, acetic acid, p-hydroxyphenylacetic acid, Laspartic acid, L-glutamic acid, glycyl-L-glutamic acid, Lornithine and L-proline. The respiratory quinone in the type strain is MK-7. The major fatty acids (>5 %) are summed feature 3 (C 16 : 1 !6c and/or C 16 : 1 !7c), iso-C 15 : 0 , C 16 : 1 !5c and iso-C 17 : 0 3-OH. Polar lipids consist of phosphatidylethanolamine, an unidentified amino lipid and two unidentified polar lipids.
The type strain, IMCC1731
T (=KCTC 52248 T =JCM 31373 T ), was isolated from a freshwater sample collected from an eutrophic artificial pond in Incheon, Korea. The genomic DNA G+C content of the type strain is 37.7 mol%. T . All data obtained under the same laboratory conditions (this study ; Joung et al., 2015; Kang et al., 2016) , except DNA G+C content data for E. sediminis KACC 17466 T (data from Park et al., 2015) . +, Positive; -, negative. All strains were positive for aesculin hydrolysis and b-galactosidase (PNPG), but negative for nitrate reduction, indole production, glucose fermentation and gelatinase (API 20 NE). All strains were positive for alkaline phosphatase, leucine arylamidase, acid phosphatase, naphthol-AS-BI-phosphohydrolase and N-acetyl-b-glucosaminidase, but negative for lipase (C14) and b-glucuronidase (API ZYM). Gliding motility 1.8 TR *Summed features represent groups of two or three fatty acids that could not be separated using the MIDI system. Summed feature 3 comprised C 16 : 1 !6c and/or C 16 : 1 !7c and summed feature 9 comprised 10-methyl C 16 : 0 and/or iso-C 17 : 1 !9c.
